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REMARKS 

Claims 1-14 are pending in the application. Claim 1 is allowed; claims 2, 4, 11 
and 14 are rejected; and claims 3, 5-9 and 13 are withdrawn. 

Applicants have amended claims 2, 4, 10, and 14 in this reply. No new matter 
has been introduced by this amendment. Support for the claim amendments may be 
found in the specification as follows. 
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Page 17, Table 2 



Based on the above amendments and the following arguments, Applicants 
respectfully request the Examiner enter this amendment under 37 C.F.R. § 1.1 16 and 
reconsider all the outstanding rejections, placing claims 1, 2, 4, 10, and 14 in condition 
for allowance. 

I. Objection under 35 U.S.C. § 132(a) 

The Examiner has objected to Applicants' previous amendment of the 
specification under 35 U.S.C. § 132(a). In particular, the Examiner alleged that the 
correction of the GenBank Accession Number from AF35257 to AF352578 introduced 
new matter. Allegedly, a skilled artisan would not recognize the appropriate correction. 
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Applicants maintain the position that a skilled artisan can reasonably recognize 
the correction of the Accession Number AF35257 with simple trials, after the initial 
search failed to generate any result. For example, a skilled person may search in the 
database with the keywords of "AF35257" and "T. paurometabola," resulting in a list of 
nucleotides with only one of them resembling the recited accession number. See 
Attachment 1 . Similarly a search of "Tsukamurella paurometabola" or "AF35257*" both 
yield less than 14 hits. See Attachments 2-3. Applicants assert that it would have been 
well within the skill of the ordinary artisan to realize that a typographical error had been 
made and locate the correct accession number. 

In addition, Applicants would like to direct the Examiner's attention to the 
disclosure of the foreign priority document KR2003-24656 (Attachment 4). The 
corresponding Korean Patent recites the correct Accession Number on page 7, line 1 
(AF352578). It is clear that AF35257 in the specification is a typographical error made 
during the translation from Korean to English. Applicants kindly ask the Examiner to 
allow this amendment intended to cure this typographical error of minor, clerical nature. 

II. Enablement Rejection 

The Examiner rejected claim 2 under 35 U.S.C. § 112, first paragraph, allegedly 
because the recitation of GenBank Accession Numbers do not provide for a fixed 
sequence. Applicants would like to remind the Examiner that the GenBank database 
has only recorded one single version for the sequences of X95971, M76658 and 
AF352578 at present and at the time of filing of this application. Because there has not 
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been any updates to these sequences, Applicants submit that the recitation of the 

particular accession numbers does provide adequate support for enablement. 

Nevertheless, Applicants have amended claim 2 to delete the recitation. 

Applicants therefore request that this rejection be withdrawn. 

III. Written Description Rejection 

The Examiner has rejected claims 2, 4, 11 and 14 under 35 U.S.C. § 1 12, first 
paragraph, as allegedly lacking written description support in the specification. 
Applicants respectfully traverse this rejection in view of the amendments and arguments 
made herein. 

A. Claim 2 

The Examiner alleged that the claim language of "optionally additional nucleotide 
sequence comprising the complement of adjacent nucleotide sequence of S. lividians..." 
does not find support in Example 1 . The Examiner asserts that the specification only 
teaches primers as disclosed in SEQ ID NOs: 1 and 2. In response, Applicants have 
removed the recitation of optionally additional nucleotide sequences. 

B. Claim 4 

The Examiner alleged that claim 4, which recites an isolated groEL2 gene 
fragment derived from a potato scab pathogenic microorganism comprising SEQ ID NO: 
43, does not find support in the specification. The Examiner believes that partial gene 
sequence of SEQ ID NO: 43 does not represent the genus of sequences encompassed 
by the claims which could be derived from potato scab microorganisms. Specifically, 
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the Examiner appears to be concerned that the term "derived" indicates that the 

sequences could be changed from the original potato scab microorganism sequences. 

By this amendment, Applicants have removed term "derived," and also replaced 

"a potato scab pathogenic microorganism" with "S. scabiei," from which SEQ ID NO: 43 

is isolated. See SEQ ID NO: 43. The additional sequence contemplated by Applicants 

are from S. scabiei and are those naturally found in addition to SEQ ID NO: 43. 

C. Claim 14 

The Examiner has also rejected claim 14, allegedly because the species 
disclosed are not representative of the large genus encompassed by the claims. 
Specifically, the Office argues that the skilled artisan would not be able to envision the 
structure of these sequence simply based on the disclosure of SEQ ID NOs: 1 and 2. 
Applicants have amended the claim to recite all the species which are subject to the 
identification method in accordance with the present invention. Table 1 and 2 provide a 
list of the species analyzed by using primers in accordance with the present invention. 
Applicants assert that the claim is now placed in condition for allowance and request the 
rejection be withdrawn. 

IV. Claim 10 

The Office has failed to examine claim 10 in the previous Office Action. 
Regardless, Applicants have amended claim 10, which now recites very similar 
language to amended claim 2, except it uses the traditional claim transition term 
"consisting essentially of." 
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V. Conclusion 

Applicants submit that the proposed amendments of claims do not raise new 
issues or necessitate the undertaking of any additional search by the Examiner, since 
all of the elements and their relationships claimed were either earlier claimed or inherent 
in the claims as examined. Therefore, this amendment should allow for immediate 
action by the Examiner. 

In addition, Applicants submit that the entry of the amendment would place the 
application in better form for appeal, should the Examiner dispute the patentability of the 
pending claims. 

In view of the foregoing remarks, Applicants submit that their claimed invention, 
as amendment is neither anticipated nor rendered obvious in view of the prior art 
references cited against this application. Applicants therefore request the entry of the 
amendment, the Examiner's reconsideration and reexamination of the application, and 
the timely allowance of the pending claims. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our deposit account 06-0916. 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, LLP. 



Dated: March 15, 2007 




Rebecca M. McNeill 
Reg. No. 43,796 
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Attachments: 

1. Search result of "AF35357" and "T paurometabola" in GenBank database. (2 pages) 

2. Search result of "Tsukamurella paurometabola" in GenBank database. (2 pages) 

3. Search result of "AF35357*" in GenBank database. (2 pages) 

4. KR2003-24656 (23 pages) 
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°le1^ 7l^ « 0 v^°] -g-all^ ufl-g-ofl, JE.S. Afl^sl t4)*3 ^7l}# 2> i4E^vfl^ i^A| 711 ^-^(chronometer 

molecule)!- <g7l^<i £-*K>>g ^^*rfe #7>§-^^ {rno]ecu j ar taxonomy)^ 

°1£ S#^Hl*^>(chronometer molecule)S-H 7K> ^e) ^ -f-^ofl ^l-g-slJl Sl^ ?J-& 16S rDNA -g-7 r ojcr. =1 
riijE'asDl^ ^ 7>^ ol-g-slui 

]6SrDNASl ^7l^<g %^°\) s\^t 5 -§-^ u o v ^-€- 7]^°1 S^^^(phenotypic) °l-g-^ ^r*l*^-^-& 

si a^££^ 1 6S rDNA °J 7l -M °j o] 7}^ ^e) A}-g-siji smM^^leW^ -fi-^} %43^> Vtl l -SO- 

nem, olE^^ ]6SrDNAfe ^ *\ 7>^1 7}^lJl flt^. ^ ^^S, ^7l^«g «,Mo)l u] J2<g 7] A -| <g «^»v^^ £ 

^# -S-^*>7l ^SflAi^- <g7lA^|0| ^ol7> 43^- 54^<>l-¥-$l(hypervariable region)7} #'tJ1*V^^}, ^ 

].5kbpSl <g7l^o| # ^i|*flo> 5J71 nfl^-ofl S ^ Bl*^jO£ 3711 &$7\ ofo 

3. DNA 5l*V 7fl^*>fet-fl oicHA^ g^- d^% l 31 * el 3^1 (oligomer)* a>^-*H 0 > ^cffe ^- ^fl ^ 

»1 ¥ SJ^S, ^H^S^Hli ^*l ^01 450^ ol^cl slfe g^- ifloieKdaia)* ^-^*>7l fltflAlfe h] 
-8-0I ^^.*>t>. i4E}>|, ^xfl #sl ]6SrDNA-2l tflolEl nflol>:(data base)fe ^7fl -fr?i7>^-^(Genbank)4i-o11 

5^1^}, ^S^Sol^i ^ ^l^*>j2fe ti^ll ^*sl 01olEl(data)7> o}al^>^l «^*> 

Tfl ^ si 0 ! SJ71 ^r.}. ^1 16S rDNA°f| sl^ «o v ^^ 7>* 0 > ^1 ^ ^ ^3 °.Sfe <H^ ^f,ofl^^ o)s-o) ^ 

<g^>n o]^-^a\ -a-^^Xmulti-copy gene)S ^^11*1^2 2$ °1^t11 tfl ^-S-^^>(alle]e)fil -g^lT-ioj 

°1 ^5. t}* ^7l^o|s €^7l)c>ji S2t}^ ia27> Slt>[ljeda K, Seki T r Kudo T, Yoshida T, KataokaM. Two distinct 
mechanisms cause heterogeneity of 16S rRNA. J. Bacteriol. 1999, Jan;] SH ] ):?8-82]. # ^ 16S 
rDNA -21 °j7l^ojol ^tJI^Ct^ ^«m. olelt* ^-fe 1 * °|7l7i<g ^.^^Vo)]^ 7l^^_o^. 4}^^ O.S aj*t*tr. ^ 

olE^t}*^^ nfl^-^l ] 6S rDNA °1-°1°)1 -g-^ofl °l-§-* tfl *j| 7fl$7.}( c hronometer molecule)sl 

°H1, * *'S^>** 4} 71 4 «flS*>7l 4q*lol l^V, iS^loHi ^ ^^sl groEL2 -ff^7> 

■S ■t^-Al^ ^ 51^ ^olzj ^efo]^^ ^ls*>ji ; olf °}£i\ol g roEL2 -^^7># ^Alfl ^ <§7l>|<g 1 g- cfl 

oltlBflol^^ ^P^*}J3. ol tflol^uflol^S il^^H|A ^ u o^# 7fl.^*V^.SMl ^ ^fcJ-Tfl 
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£ ^^Sr ^ ^2] g roEL2 -fr3*>« *r Si^ a^o)^ ^ 

^ 4 groEL2 -ft^*} ^-g- n *r^°] Jfli}. 

£th tt^* A o l 7l »i*©W3. groEL2 -ft-g*HI ^^-a)^ ^ <§7l^i<i# £*!zrM dlol^Bflol^s. o] i-flo] 



HMS-fr iS^Snl^i 4? groEL2 -fr*^ Xlfc ^°}^ R^o]u\ $ iS^n^li ^ § 

groEL2 + «-3«..=l s^'AS ^c}. 

2 th ^71 ^E}ol^ S g roEL2 4f3*V«- * <g7l^^-§- -g-^a} t-flolEHlo ]>,.§. °} t-t| of EJ Bfl o] ^ s 

•£ ^J=^£"H1^ 4? g roEL2 -H-^*}* *r Slfe s^oW* ^ 2 s>ji, o|* o]^.^ 

^ groEL2 **<M?! •§ ^1 ^1 ^ ♦ ^*}<^ tfl«>lEls|*li» t 1 ^*}^. o) tfloldmol^s ^ £ ^ £ n| ^ ^ 

^S^Sol^l^ ^ ^^--f -S-^^^t)] $JM>|°1 ]6SrDNA# cfl^lV t cfl^lf^SAi £ fgofl^^ GROEL2 
tf^ll* ^^*>^- groEL2 -8-^7} *l-8-#=K .fl-g^fe ^^S] ilelli(siress)<»l 34$ -ft ^ 

*}3i °1 ^^^-8- *1lStft* o>u|Ej. 4,i^}<H oj^oflTfl 12 7l^-o) n}eM. -fh3*> <S°l7> sq-?- -a^^ofl ^s|| 

U<H\+c*7l Mc^ -¥-^33 MoJ^fe S^^l7i]^7>(chronometermolecuJe)£ ?J^*> ^ *m. 

^,groEL2 -fi-^7>^ <g 7 l^«^. Afl-gTjsJ 7fl-f.*M ^Tfl-f- § i4E}>i ^2V^t} 

7l€^ i^^l^)^7->S ^El a}-§-3£ ]6S rDNAS* a)Jns><^ f^fi] gro EL2 -8-^7.} g-^^ ^<go) gi^ 

1. ]6SrDNA# i^^S s}^ a]jn<g 7 lA-1<g »v^ofl s) 6 >^ % *>7l fl^fe 7^1 1.5 kbp^S^ 

groEL2 -ft^7,>^ xa^l 420-bp^-& 423-bp^l <g7]^^ ^.^dVo.^ £ ^ ^.^ o) 7>^-s>t> o]e|^. ^o] 

2. ^E^ £D ] /fl ^ ^ d) ]6S.rDNA ^«g£l 7>^ € 0^^S- Si^A^ ^ 7l)>fl<H) o) 

*flo> ii}t}. nJ^A-l 31^ <g7H^ #^^e| U]«| i^-^^ Al^V $ U) ^- o] ^ a)) 7} iS^C>. 

^2 ^14, groEL2 -n-^7f^ ^ 7fl*)H <^^V <g7l^^p}^. ^O.^ iJI^Jl 5J71 nfl^ofl o] E-| ^ #^-§- ^ Si 

3. 16SrDNAfe ^7l^^ ^0)7} ^sr^. ^ <g7l^«g ^ KalignmenO^ofl ^ g^^l ^ (ga p)o] ^7)1 

* "S^oflT-i o S g roEL2 « 7fl ^% AS\$: JE€- ^S^SoHli ^ H7ls] <g 

7lAi<g ^ 420-bp^-i" 7}7lJ7 o}^ cfl^o) ^7] ]7H^ o} D) ^A} ^ 3-bptf°l ^7}^^ ol 7 ] nfl^o}] 4 23-bp 

51 "§717.-1^^ 7 }7lj2 S i # W o]z.\, o)z)Q s.a^^ <* 7 }^<<i ^% (a]ignmem)ol 14 <§?)^<i-8- ^^s}^ cfl 5a 

4. ]6S rDNAfe ^a-fi-^Alo)?] m)^-^) 0}^^^}* Qxz*}. afefA-j. o] -ft^T-M oj-g.^ ^.7^« 0 v^ol 0} 

*3ofl ol-g-*M ^B>^ gV^ofl, 7)^-8-^7^ groEL2 -8-^7}^ o>oli t >^. S^HS ^717^ o>^S} 
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5. 16S rDNA°f| ^t} # HM&NH^ 1980^ ^^^^ *r*8sM aj^o.^ 

JEN, ^^ofl-H ^«8€ groEL2 <g7H<g °. ^fla(Genbank) 3¥ 41 .S* 2-° 5- ^<?}3 371 nfl-g-ofl s.*}^ 

^h^sdH)^ tfloit|«iioi^ ^ofl -ftei^ A>sjgi}. 

£E?h °1 D 1 ^-*^7H<£x *)1 2003-1 51 24X°ti ^>-g-^ r poB -fr37> It} £ gr0 EL2 -fr^j7}fe 

^ ^ ^#°} ^?H« «©1 § -S-3E c\v)±& »to]7} rpoB -fr^7>iLc> ^^c] ojo] $ *l£ofl 

°m groEL2 -8-3*}-i °l-g-^ ^ -f^j^* '<MI*1 cj-g-^ 

1) &Sfl£t»l<MUi ^ groEL2 -8-3*} £^-§- ^o}^ o £ ^^a)-7)^ ^o^s. o)-g-*}cr} s.^ 5 i*<q groEL2 

2) ^71 groEL2 -8-3*> <g7H«-& £^*Hr £7fl; S . 

3) «7H^ £aV^ «87l*1'«3* IS -^o} groEL2 -8-3*} #3*1 ^7]A-|<gA uIjs*}^ £7fl-f- iS^^H 

A <M 1) ^*M-H groEL2 -fi-3'*> ^3S*]7]7) ^e^c]^ ^ofi ^o|^o) SE}ol^a ^12*}^ tfl °> 

«H. 18*8' 3*1 groEL2 ^7l>H<M 0 1 iS*gJ&oM)^ e)a)^^(5. lividans)^, iS^S^Hi ^^(S. fl/6i/s)sl <g 

7lA^<g * a^S^^I^AlS} 7}ll-^^-*v^ 0.5. ^^^} ^^J^e} ^-^S^I|e}^e}(7". paurometaboJa)£) <g 7l 4 u] 

7}Aj <g7-M<go) £ If ^ 2|Zf ^ u oH l = ^°HS 3^^t>. 3 -g.A^}jI7} 

<**\ 648-bp^ *3-t} -§--§- ^■jm^. 

B>^2)^ = 5}°l*H5.*r <g lg X 1 Ai^«JX 2S 3*1 3 £r 53olc}. 

A o v 7l ^ ^-<>1^?] °1**><^ ^-3 g roEL2 -fr3*} ^-%-§- PCR 7l^ o.S *#*} 

^ «g7l-H^* ^^*VE}. olnfl ; S ^ groEL2 -%#7\ ^r^S] Cfloltlmlol^^ A^^/^Bii 3 A^«1X 

42S a^Sl^ <g7lA^<@olE}. 

3.$ ^^5] g roEL2 «g7W^* ^°11 ^i^ wl5Z*}<^ ^^°] ^ ^ nfl, 

>fl*£* «^*>^ sfl^^fe ^*°fl e^*}^ 7}^i» ^^*}7fl 3<H «ss $X^\. A 0 V * 

^8 o.S «7j*>^ 99. S% a 0 V-§.aj^ ^oife ?fo£ ^£ 7}^-t}c}. SBi4*V^, 5* ^7]a^ 

^°17>0.2%# ^^1 ^ l 7l nfl^-olc}. 

g ^^oflAi AE^EPl^A ^ groEL2 CfloltHlolA^ ^J^lS ^^Ofl ^^-^ ^ 51^ ^**}7l 

<^ * groEL2 <§7)A-1-g^- ^^t}^ HlJ2<g7lA^ #ah« o v^ o. £ ^-7j# -fe'A)^ ^J!}, «la* 

5^0] ae^ 1 i,) j1 )1/. *}o]H.s.i^3s}^^(5. hydroscopicus) 3^(KCTC 9030. KCTC 9031, KCTC 9069)-b AA 
]00%, 99.8%, 99.8%-e) <g7lA^<g 2.°^^ ^l*^r^°fl^ ^^?] ^S^S^Afl^ *}o)^ S a^^^-t^ 

(KCTC 9782)°JI 3^ ?] *> Sg ^ I S. 5]. ^^^(5. /j/Aws) 2^(KCTC 1136. KCTC 

]533)tt A A 99.8%. 100? o <g7lA-1<g ^ a^ -f M»l^^ Tjl*^ 3^ ^^?] ^M^|£d)^|a- ^^^(KCTC 

1082)°fl ^Sj*}3t}.|5. 6]. 

^^rA 01, ^ ^-Tgofl o]^.^ ^ 51^ 3f a] 7^1^-7} °1 ^-a^ o. s ^ z} ^-TjP] <g7lAi-g e}o^^ (interspecies variaiion) 

°15H1, * -L>ofl-HSl ^7lAi« ^.#Aj( imraspec j esconserval j qn )ol ^ojSlolo} ^>E}. Z> ^?_>2l ^7}^^ 
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z}z}s| D, 99.8% - 100%4 <g7)Af<g JS.sm. nelJi, ul2<*7H 

"S *4J1NM ^*fl 5 5^*1 Bli* ^* 100% *3« *r 

* t^-fr 7l*ai ^BfiiQ-^ x\# t ^SH^l Si 

fe 16S rDNA 2fe «l-§"£3 t>«*r3, £^ 

AS ^°]^ ^-vfl ^ Ji^^S] ^^8'S*^T l « *3*r--fr*<KCTC)°l<H SL^ ^9} 38 5 
^, ^ ?1e} °o v ^?-2.S^ S £. .3 5H ( Rhodococcus) \ ft^-, ^^^(TsukamureJla) 1 5t -§- # 407fl^ ^ 
# groEL2 ^7l*l£* S^****. tl)o) eHM ^.f. °l-g-?>M ^ ^.^oi] o)^ 'nli§ 2* 
(S. hygroscopicus, S. aJbus)^ «1 jn <* 7] X\ <g 1]. 



[£ J] 



No 


Name j Source 


No | Name 


Source 


1 


5. acrimycini 


KCTC 9679 1 


20 | S. cinnamonensis 


KCTC 9706' 


2 


$. acuieoiatvs 


KCTC 9680 1 


21 j S. cinereoruber 


KCTC 6707 1 


3 


S. elanosinicus 


KCTC 9683 ' 


22 


S. cirratus 


KCTC 9709 1 


4 


S. atbireticuli 


KCTC 9744 1 


23 


S. coeruieorubiOus 


KCTC 1743 1 


5 


S. afbo/ecians 


KCTC 9686 1 


24 


S. collinus 


KCTC 871 3 1 


6 


S. atbogrisaoius 


KCTC 9675 1 


25 


S. corchorusii 


KCTC 971 5 7 


7 


S: albonigei 


KCTC 9014 1 


26 


S. ttiastaticus 


KCTC 9142" 


8 


S. afbus 


KCTC 1082 1 


27 


S. djakanensis 


KCTC 9722" 


9 


S. ambotacians 


KCTC 91 II 1 


28 


S. erumpens 


KCTC 8729 ' 


10 


S. aminophitus 


KCTC 9678 1 


29 


S. futvissimus 


KCTC 9779' 


1 1 


S. anandii 


KCTC 9687 1 


30 


S.gatileeus 


KCTC 1919' 


1? 


S. argenieo/us 


KCTC 9695' 


31 


S. grisaochromooenes 


KCTC 9027 ' 


13 


S. bambergiensis 


KCTC 9019 ' 


32 


S. griseoius 


KCTC 902B 1 


14 


S. capUfispiralis 


KCTC 1718' 


33 


S. grisaoviridis 


KCTC 8780 1 


15 


S. carpinensis 


KCTC 9126 ' 


34 


S. fiumiterus 


KCTC 9116' 


16 


S. catenuiae 


KCTC 9223 1 


35 


S. hygroscopicus 


KCTC 9782 " 


17 


S. cefiufosae 


KCTC 9703 1 


36 


S. minutiscieroricus 


KCTC 9123' 


18 


S. chartreusis 


KCTC 9704 1 


37 


S. murinus 


KCTC 9492 ' 


19 


S. chettanoogensis 


KCTC 1087 1 


38 


S. nodosus j 


KCTC 9035' 



5. bydroscopicus 



KCTC 9030 4 S. a/bus 



S. hydroscopicus 



S. hydroscopicus 



ft. BQui 



| KCTC 9082 | 2 } 7. pautometabote [ KCTC 9821 



fi,'CH: KCTC: Korean Collection for Type Cultures 



-*^H1 3: ^JE^^Ml^ ^ ^-ol g roEL2 



5L^ ^^^Ml^ ^ groEL2 -ff^4 ^ $1^ ^(STGHOF] )^ ^ w o v *J 

^^°l^(STGROR2)* A ^>-8-^t4. ^h^j=t3]^i^ ^ ^6\}^ u]-^ ^^SLS. ^M] groEL2 -R-^*}^ 
<£°] ^JE^J^^l^l^ e)al^^(GenBankNo. X9597]). ^^^^^1^1^ % v ^^(GenBank No. M76658) 2^^ 
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AF352578) 1 ^ # 3^1 ^ 7] S.^ +S.<$£.v]M)^ *r Sl^ 5^»]^ ^ u o v *o v 

2E}°1^ STGR0F1(5'-CCATCGCCAAGGAGATCGAGCT-3':>H^^± 1)^4 2e1°1°1 STGROR2<5'- 

TGAAGGTGCCRCGGATCTTGTT-3': ^"g^JL 2)* 7)1^*1-53^15. 1]. «1 = E*°M <4*1 ^S*3£°Hli ^ 

3°1 ^3.-8: = 2r°l°l *o|cf. 

S. l^^ife ¥ -^*HAi A>-g-^ Bgfo|D|i) JH*1* § M°1^r}. -g- **1°IM groEL2 -8-^*} £^-8- ASflSwl-MI 

^ -y-tHi ]623-bp ^*ti ^ofl-H 161^*11 o^'Het'^ 808-bpiS*Ml <g7]>|<a * 648-bpSl <g7}*\<£% o. 

S -4-8- S3 4. iS^SBl^l^ ^ ^^21 648-bp^ groEL2 -fr^^> -g-^S] <g7lA-|"*,§- ^a.Al?} 7 l ^*>°i *M 
St^i ^7H« ^ °IM 161>S*fl-?-Bl 182^^^151 * 227fl£] <§7]S. HE^ol^s). 787^3«4 

"87H^JfLBl 808^*f| «g7lS * 227flsl ^7lS ^£ 2M*o l =^olo]» o]^-s>^c}. o] ^ = E}o]i>j « jfl^ 

^e^^Dl^l^ ^ ^ofl ^tr}^ ^B^S^Hl^ ^^S^H)^ l^ia} 100% <g ?1 7-1 1 -^-=-^# il^ 

s?o> o>uie} c} = ^ §^o] ^ ? }°^e} 3*-fS*m*eK7". paurometabolaWS. 100% -»*^3# -B- 0 l-b 7fl^*f3 2-3. 

■s^H 2 i£^S«l>fl^ ^ groEL2 420-bp -g^sl ^12: 
P DNA 

BB/P(Bead beater phenol) "o^* DNA* ^-frslsm. ^Sj ^*><^, TEN *\*\ (Tris-HCl 10 mM, 

EDTA 1 mM, NaCl 100 mM: P H 8.0W1 *1 ^ 0.1 mm ^Wdiameter 0.1 mm; Biospec Products, 

Bartlesville, Okla., U.S.AJ 100 ^.(packing volume)^} 3Hl^/#SS2#/o|4i = S^ sj-^-i- (50/49/1) -g-<3 100 //€* % v 
11 Jf-fr^m »HH(mini beater)S 1 SltHM ^>fl* 3^ifl*}^4. 5 12,000 rpm^-S 5 

-&-S-e$( 100 -ft* °11 ^, 60 nl£] °}±R3.^ £:2-§-* c>Al 1 5000 rpni 15 ^ 

^-El^lS?^. ^3 70% <Hm*S ^l^^V TE (pH 8.0. 10 mM Tris-HCl, 1 mM EDTA) 60 (AS. DNA* s\^r 

2) ±&^t prnKl ? -fr^T-l ^g; 

^S^S^l^ ^°fl ^o]^o] 5ga o >tg: n^oli>|(STGROFl)fiT Het^l ^(STGR0R2)# 7fl2*><^ a}^-5>o5c}. 

PCR^S: 2 units} Taq ^^S^, 10 mM dNTP, 10 mM Tris-HCKpH 8.3), 1.5 mM MgCl 2 * AccuPower PCR 

PreMixlBioneer. Korea]* c»l-8-*>5at>. DNA 50 ng, £E}°H SRPOF1, SRPOR2 20 pmol^ vg j1, 
317} 20 ^.7} 51JE-II ^>*5icr. PCR^S- ^^(denaiuration)^Tjl 95 *C 5*, ^^^+^1 

95 'C 1^-, ^^^(anealing) 62 r 45i, -i! ^(extension)^^l 72 'C 1* 30a % ^^(final extension) ^31 72 'C 
5^-2.5. 302| ^Sl-SltHMode] 9600 thermocycler. Perkin-Elmer cetus]. PCR 5-. 1% o}7}3.+ ^ofl ^ 7 i<^^.s>o1 
648-bpSl ^}-g-t>#* ^"?]*}^^. 

#7)6^ ^5 4 #^^)^ t Si^ HH}°1°1« °l-g-s><>1 ^fli "Sifl^-g-* fl^ 40 

648-bpSl groEL2 -S-?i^ ^8-t>«-* 1% °>7>S^ ^ 37l<g* ^«=Hl^i =r SiSJ^fS 2]. £ 

3) £1M ^^^>-^ 111^3 

1% ^71^^- 4, il^S^A S^?^ 648-bp£l S}-§-i># -¥--?! Si ^# 7}^ c}^- Afls^- ^-wofl ^71 DNA* 
^ DNA ^# ^ 7j^l^ QiaexlQiagen. Germany] t.]^^* ol-g-*^^}. ^ -g-«fl -g-^ QX ] 500 nt.-§: ?£o} s- 

<>i5a^ ^7>tv * 5o*c°ii i5#^> ^# sj^tri ^^c>. a * =a «i^* io^.# ^7>^<^ ^ 

°)1 50 ]5€-?} B o^l^}S3t}. 3 A>ol ^V^ JR-M* 102:^ vortex)* «l5-7f -gjl-f- 3l7)£^ 

s]5S^. °1 * QX] iSllfi, QF^ 2«] >fl^^ ^ 45 r«*M 10* * TE 20 ^ES DNA* ^^r*>55l^. 

-^A]ofl 3: gro EL2 #^^1 ^>-§-^ 7l7.i^ ^ 

7}-§- ^7H| g-^-S ^ -§-# *M-§- DNAS ^>-§-*>SSt>.-^^DNA 60 ng. Helo-i^ ] 2 pmol. BigDye t^lMlol^ 
7-1^1^ 5SIPE Appied Bibsystems] 2 u(.-% ^*^* ^7>*>o^ % ]Q^,7} ^]3i*}^r}. u}^. 
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-S- Perkin Elmer Cetus 9600* T^-g^o}, 95 "C lOi, 60 t 102,601 4 ^-^.S 25 ^r°|#-§- -^M £r°}c}. <£-§-°l € 
\+ +}S-^ °1)^# ^^l»o^-°S. DNA« ^msm. ^, f'-fHr 180 jut, 3 M °M1b1]o1e io ^# ^7f*>^ ^ 200 
/^C-S. °1 ^^#<H] 2«fl 100% <i§## ^7 r *}<4 ^ 43 °. t}# 15,000 rpmJOS. 20g-*} €^£-e}sH 

DNA-t ^Al^r}. zz 4- 70% 500 ^7}^ ^ ]5,000 rpmll 20^-7} DNA-f- Afl^^c}.. n 

^ DNA-* wH£3^ 5.-f-°HJE.(Deionized Formimide)[PE Appied BiosystemsjS. sl^r*)-?^. c,\%y\) DNA 
«• 95 tS 5£?J «}-S-*}^ ^^7}e* DNA5. 3-. AB1 3100 *]:£SB* 27j?J 30-g- ^7]^^}^ <*7] 

^7lAi^ «-^«V*^. jg^tg neJ-olrH STGKOF1* A r **H ^^-S. <*7}^<i-§r ^-A^o^ ^ ^ 648 _ b p ^o)]^ 
420-bp^ 4 23-bp4 , §7lAi«^- l^S}*^. 

f^S-i ^ifl^-g" ^>## &7)<**\ ti} CHS 3*3 &o] a|$ « 0 >^^S 

i ]°1H -SL^l^ ^^I^li 3*1) groEL2 7l A-j -g 7\$o.S. 232*1*11 ^HjAi 631<£*J] 

^71^}^ 420-bp^ -§7]^^^- ^T^o^. zl ojg £it v ^^(s^^-^^7> Tfl^- ^ofl *\*\ 7fl #7-1)*} :n. a§ 

7-> °1 -S] < g7l^'gol 1}=^ t}^ ¥-31°) <*7}*\<g-§: ^^<g7l^<g ^A^ofl^ <g 7 ]^<go] q.^ 7 ] nfl-g-of| "§71 

7l<g* ^ $4) §ioi 40^ &} ^ 420-bp^l <g7l# ^ #534. 

°1^t)] £-7^ 7l a| <g -§- Kmultialignmem)^^ ^S^l 7) a^| <g # Hjiz*l) •£ l*}, 40^ ^ J£.¥ ^ 
5. < S7)a^^- 5jj2 oiojc^. a zj ^ <*7H<g 4°o^ (interspecies variation)* SL<^c-}. s^o] i]^ 

-fr^7}^ ^ o)-g-£] 7 l t$t] Z} ^sj ^7l7.i<g T^lAjol Aj^ijo^o) S > feC fl -Alig^ H ^-g- 

■f^l^-§- ^o]^v 515^}. iS^S^lAfli ej-a^o) ^jfl groEL 2 «g7lAi<g ^Ai» 7|^o. s 301 <g*H <g7lofl 

o>^1^Al> 1711 ^ 3-bp(GCG)7 r ^<a£l<H 423-bp# 7>^l52 3^(5. ainbofaciens, S. erumpens, S. muhnus)^ *flS] 
t> 37^£l.a-^ "g7lAi«g s.^ "§71^^ ^-^(insertio^olM-, Si^( deletion) §i°l S.^- 420-bp^ <g 

7]« 3^3>3 ^$5^. ^, -tfofl^ o^al^ ^J(gap)i ^7fl*>7.1 &^rt^ a>^o]^. 16S rDNA-fe- 

*]£5. ^o] ^^gl% v °11 <S^^°-S. ^ Y^°ll *fl^^^ -fr^7># ^-^ ^171^^ ^-^*>fe Tj^to] 

Si7l l^^-ofl ^^)a4o) ^*}^ ^ ^f-°l ^^J2 ^E^T^ olt^. t4^. ^. ^oflAi A>^-^ ^ 

groEL2 -8-^7} e) z^a] & ^ ^oj^v ^ oi c> 

140711^ -ff-S °}*l^-th ^ ^S^SolAfli <g-^,A, GR0EL2 r^l 7l# 78<d*l| o). D )i.A> «. E ^ 2 17^»1) 

olcl^^oj] *B^£]fe JfiH-i- 4^1^ 14 ^)o)l^ 7l^^} $7.)% ^e^^dI^i^ -y^^A|oj^(5. ambofaciens), 
«S£oH:i ^11-^)^(5. erumpens), +^5.v]*[)+ ^.^^^(5. ^u/vyjus) 37fl5l ^^^Vo] ^e ^£D)Afl^ >- ^ 
GFOEL2 7l^°.S 101 «3 *(| ^*1<H1 ^E}\3(alanine)°l ^7}sl<H ] 4 ] 7 fl^ o|- C l t AV-i- ^^&>J2 

^l*l*rJ2^ i-f^7| 37 7 fl £^ S^- 1407fl£l o^l^-tM. ^^s>J2 ^?]*}^^. SE^l, 407fl£] 2^ f^°fl 

71 o}c1^a> >}-=-aj^. 7l$ 33711^ tfl^-S-^7}7} fTflj}^ ^oj^ ^ SJ5J^. ^. °le1^ 7}^^ oVd)^^ ^ 
**}^ ]6S rDNA^ c}5.7fl <g7lA^^D> 0^2} o. £ o}^!^^^ ol^-*><^ £ ^^d]^^ ^^7} ^}«ofl o] 
■§-« ^ 5i** 7lA>-tV^. 

^7lofl 4: g roEL2 -^-^7} ^717.^^ u)]^4 <g7l7^-g ^ ^ ^l^fil ^ 

7}-§- ^7] 7^ ^^UJ^o,) ^-^s)^^ 40^o| ^ groEL2 ^7|A-)<g(420-b P *r-& 423- 

bp)# DNAstar iiS^lcH s) Megalign ^3.n*g-§r ol**}^ ^ ^(multia)!gnmem)# groEL2 t-fl o] h)] o) ^ 

# t 1 -^*}^. %'^ 420-bp <g7l7^# Megalign 55.3^0)17^ ]40/Hsl o}c)i,AVo. S ^ ^(translation)7l 

+ , °1 oVnli-tV* Megalign =5.3^ ^V£] Clustal Method ^^^.S. n>^^Al^(t^. o] ^ Tfl 1407115] o> 

°liAj.^. 4207HS] -g7lA^S ^5f7]^ «VAj^ ^ Jg.^ t-flolElBlloliS ^p^^^^ <g ? 1 A^ ZVzVofl cfl^ 

71711 a o >^.^o. c} 7 ^^ dlo}El«flol^s Megalign =SZL« <$<>] 7l&|<sequence distance)* °l-g-*>^ ^^^> 

<g7lA^ C^ig ^ ^ofl ^V^^ tflS 40^ ^7l7i<g 2:A>«)l^^cf; ZL ^ 40^ 7^ t+# ^ 

717-H -§-^7^^. w o*t) 3 8 ^o] ^£D]Afl^ ^*>^ aj^^ # ^-^s}^ £ 14, 88.4%(5. ^/-/seoytys^ 

S. aJbus+}°}2] , §7l7i« -§-^a^)^ 99.]%(5. Au/7j;/e/-i;54 5. ambofaciens 7} o] o] <g 7 l7^<g •§• ^ 7j ) a} o) o] <g 7 lA-|1 

<44*1. il^£°Hl^ ^ 0.9 ~ ]].6%=7>7l°l <§7l7^ ol^lAj^. iiol^- ^Ojisl + olojc:> ^ E Afl 

^ 7>o]o] <§ 7 ]a^ ol^i^o] 3% s ]6SrDNA°ll al*fl ^ -fr^7}£l 7}^ §£.^1 ^ ^«^8 s}U 
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91 <g7l*|^ igol(j m erspecies variation^} 5J-g- ^oj"© t SiXJc}. 387fls) >: = J8£.cl<»fli ^ 

^ A o v ^3# HlSS><^ nfl S.^- 85.5%(S. anandiiQ R. equi>-\°)2\ <£7]*\<£ ^^)o\t\B\ iL°J# 

387H^1 ^ £D )^)>- ^ofl ^*}^ -fts. o>d1^a} aj^.^^. a^s. u]S^ Ji$M- mH 9].4%(5. griseoJus Q S. albus 

A°]£) - ioo%5) »^ii A J A o v -§-^# i^^sji, ss^th^ o\}3\2} ^-n^ 

^s^l^^e^o^ oVnl^-t}^ al2*><^ nfl 87.9%(5. anandiiQ R. egui ^7|A^<g 

4 5* 7.>o]s) Til-ftv^ -S-^^TjKphylogenetic relationship)^- 311-^ (phylogenetic tree)# -f-s><^ ^*>5$t}. Tfl-f- 
^fe MEGA ^^H-SH* °l-g-*H -t 1 ^^. 40^ 420-bp <g 7] *\ Juke-Cantor >\ A *3 pair 

wise deletion u o^°ll 7l5:# Neighbor-Joining^ .2.5. Tfl-f-'r-t A^^. -¥-£^= ^(Bootstrap) 

100 ^(replication^ ^r*8*}S2^. 

-6-.E oV^lV-t} <S7l^<g -S-g-^sJ- ?fl-§-^£- 420-bps) -f}-^*} <§7l7.i«^- MegaJjgn = £rz igoflAi 1407H£) oj-oi^A} o. s 
^(translation)*^ ^, Megalign <L>.e} Clustal Method u 0 Vl g 1^1*1^ 

40^1 <g7l-H<g-§- $\<$*\ ^^s. Mega ±£S?l<Ht °l-8"*r^ Neighbor-Joining 7*1* ^-f- ^^-*>^c>. 
3*1 ?il^r* *<i**rSi* ^ 40^ -E^ ^7l*l«* JioJ^ 4 07fl£] £3* M°l^r 5J^ 4 flSm. 

£1 38^51 iJE^.S.^Hl^ ^ ^7} ^*>fe °fl=.]sq. ^?>-^*Se} *r-¥-£i»|EHte}<* =.^3 

oi *g^* ^ s;sj^[£ 3]. 

-Fr-E o> D l^-t># Megalign ^Sn^ <&£l Clusial Method " 0 V 1! ^ S^tf ^4 40^ ^ 

-HS o^i^a^ 3^^- 33 7 ^o] tfl^-fi-^A>7> ^-S- ^s] ^ 5i5a^K °>^7}a1s 337^1 

^ SlSJcfli 4 ]. 

-g-Mofl 5: 40*^1 S§ iflolElaflol^ ol^-^- ulH <g7lA^ S-^^ofl s\^. ^ ^ ^ 

$7] 3. 1°11 i4e}\+ w}<2} ^-o] il^l^li *>}o)h£^523]7S^ 3^(KCTC 9030, KCTC 9031, KCTC 

9069) 5 iS^Sol^fli ^Hli 2^ (KCTC ] 136. KCTC 1533)^ * ^H^^S. 5 ^^1*}^^. 5 ^^-Sr 

2^2}^ 420-bp5] groEL2 <g7lAi^# &7MM » 0 »gtfl^ ^^«V r+-g-. 40^51 <§ 7] ^^S]o] oj^. 

DNAstar »1M ^ Megalign =Sn^<Hl cfl^^-^ 37l°)M tflS c^gl-fr ^«g^V ^, Mega i= E^I^Sj 

Neighbor-Joining ^ ^'g* ^t-1*>^c>. 

$ ^^^j c}olH.S.>i^5i|7S^ 3 (KCTC 9030, KCTC 9031, KCTC 9069), ne)ji ^S.^S.oHl^ <£ 

2^(KCTC 1136, KCTC 1533)5] % alH<g7l>H^ ^-^ «o v ^°fl ^ 5 -ti^l*>^t}. 

Zi ^34-, ullf ^^oi ^e^sdI^I^ jr}ol^s>i33l-7l^ 3^(KCTC 9030, KCTC 9031, KCTC 9069)-b AA 
100%, 99.8%, 99.8%fi1 <g7l*|<§ -§-^^-i- Mol^A-1 ^]^.^^ofl>| -3^°] iS^!S.°l-H]>i *>ol^S.^33l -tI^ 
(KCTC.9782)ofl ^^m* *?]*>SS=K3£.5]. ^^?] <£*\* 2^(KCTC 1136, KCTC 1533)^ 

AA 99.8%, 100% ^7l^<g ^-^^-i- fiol^A-l ^oj)^ a^ -g^oi ^EigSDl^ ^Hlri(KCTC ]082)°1) 

«r?l«>atHS. 6], 



^ 5, v ^ -^Rl, ^^Sl ^-^1^* *B±*r^. S^} J3.# °^J^°£ H-g-i|J3 Si^ 1 6S rDNA £^ >1 

«l-§-^5) *fl^s><^ Sfl^a, ^3Hi^oi^ ^^oi ^-jgig-g- iS^s^Hli ^ 5 
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3^ 1. 

i£WW>: groEL2 <L3. *\<g#± ]^ <*7}*\<glL I^^fe SE^M 

^J^Hl^ ^^£1 groEL2 -8-^*} ^°}^ °-S. X 23 <*71a-|<§ji i^)£]^ H^M 0 !. 

3. 

^"S^X 3 vfl^l H<g^±. 423. 3a]s^ <§7l*|<gs oj-f.0};*] ^ofl^ a]^£1^, ^5.^5*^1^ ^ ^^S] groEL2Sl 

1) ^e^s.dI.hi^ ^ -g^s] groEL2 -8-3*} -^°13 f^A]?!^ a^^ ] o} <g 7 l^<g £^ -H^JL 2 £l 
<g7lAl<gJL 3>lsJ^ =Efol^» o|-g-*}o} ^aj ^-o} gro EL2 -fi-^} #31; 

2) ^71 groEL2 -ft^*} ^7lA-|<g# ^^|; % 

3) ^7H]Ai ^-AH^ rt 7 )^^ 2} A^tHJr 3 lfl*l 7-i<g<£jL 423. I^lSlt -§7^^^ °l-5f ?°flAi 3 @j £ ^ 

3 groEL2 -£3*} <g7l<H«g* ^* S^*>^ 2* ^ «**| 

3^ 5. 

7. 

All 4 *<H1 Si 0 !^, 4 V ?1 3) i£7fl<HM S3 groE L2 -^^7} *^£l <£7lAi<g# ^^2] g roEL2 -ff3*} 

^7H«o| tfl<a-*H * 7fl*SE* «<3*W 3# ^-S-S- ^ B o v, S. 
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1 623- bp groEL2 pene 




161 STGROF1 182 



787 STGROR2 808 



M 1 2 3' 4 5 6 7 8 9 10 11 12 1314 15 16 




M: 4>X174 DMA BD\ D}5H, 1 : 5. aculeolatus , 2 ' S. albireiicuti t 

3- 5". aibcfaciens f 4. 5: situs, 5. 5. aminophiius, 

6. 5'. arge meatus, 7. 5: carpinensis, 8. S. chart reus is, 

9. 5. cinnamonensts, 10. 5: coeruieorobidus, 11. 5; diasiaiicus. 

12. S. erumpens, 13. £ g/iseo/us, 14. 5". hygroscopic us. 

15. /?. 16, r. psuromeiabota 
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89 r 



- S. capiJJispiraJis 
S. acrimycini 

S. ceiiujosae 
S. aJbogriseoJus 
S. djakartensis 

S. coorujeorub i dus 

S. coiJinus 
S. griseoviridis 
S. bambergiensis 
S. huai ferus 




■ S. cj, 



- S.gaJS laeus 



■ S. nodosus 
S. mi mi t iscJero t icus 



S. hygro&copicus 

S. aminophi Jus 
S. acuJeoJatuB 
S, a thus 

S. murinus 

S. gr i seochromogenes 
S. c or chorus i i 
S, eianosinicus 
S. chattanoogensis 
S. albtreticuli . 
S. carpinensis 
S. alboniger 
S. diasvaticus 
S. fuJviss J mus 
S. griseoJus 
S. cinnamonensis 
S. cirratus . . 



R. equi 

T. pauromelaboJs 



- is approximately equal to the distance of 0.617934 



09 

J5| 



99 




10 g2rS. a J bus (KCTC 1082) 
-=fl- s aibus (KCTC 1533)-* 
L s. aJbus (KCTC 1136)* 
— S. aminophi Jus 

S. acuJecJatus 



S . anandii 
S. murinus 

S. griseochromogenes 
S. corchorusii 
S. aJanosinicus 
argentooJus 



aJbofaciens 
S. cd tenuJae 

hydroscopicus (KCTC 9069)* 
hygroscopicus (KCTC 903] )* 
hygroscopicus (KCTC 9782 )^ 
hygroscopicus (KCTC 9030)* 
S. chattanoogensis 
S. aJbircticuJ i 
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Streptomyces 



is ie 



<110> 
<120> 
<1 60> 
<170> 
<23 0> 

<2ai>. 

<212> 
<233> 
<220> 
< 2 2 3 > 
<400> 



Korea Research Institute of Bioscience and Biotechnology 
identification method of genus streptomyces by using groEL2 gene 
42 

Kopatent In 1.71 
1 

22 
DNA 

Artificial Sequence 



forward primer STGROF1 
1 



ccctcgccea ggagat cgac ct 



22 



<21 0> 

<212> 

<232> 

<2i 3> 

<220> 

<223> . 

<400> 



2 " 

22 

DNA 

Artificial Sequence 

reverse primer STGR0R2 
2 



tgeaggtgcc rcggatcttg tt 

<2'i0> 3 

<211> 420 

<2J2> DNA 

<213> S. acrimycini 

<400> 3 

aagaagecgg acgacgtcgc cggtgacggt acgaccaccc cgaccgttct cgcccagccc 
ctggtcaggg .agggcctgcc caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 
ggcatcgaga aggccotcca cgccgtctcc ccccccctgc tgcagcacgc gaaggacgtc 
cacaccaagc agcagatcgc ciccecggcc tccatctccc ccgccgacac ccagatcggc 



22 



60 

120 

24 0 



- 13 - 



f-^*H 20-0534042 



gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 

<210> 4 

<211> 420 

<212> DNA 

<213> S. aculeolatus 

<400> 4 

aagaagacgg acgacgtcgc cggtgacggc acgaccaccg cgaccgtcct cgcccaggcc 60 
ctggtcaagg agggcctgcg gaecgtggcc gccggcgcce acccgatggc gctgaagcgc 120 
ggcatcgaga aggccaccga ggccgtctcc gccgccctgc tggagcaggc caaggacgtc 180 
gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccggcgacac ccagatcgcc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcgcagacct tcgggctgga gcttgagctc accgagggca tgcgcttcga caagggctac 360 
atctccgcct acttcgccac cgacatggag cgcatggagg cggagctcga ggacccgtac 420 

420 

<210> 5 
<211> 420 
<212> DRA 

<213> S. alanosini cus 
<400> 5 



aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcc 60 

ctggtcaagg aaggcctgcg caacgtcgcc gccggcgcce acccgatggc cctgaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtc 180 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgccgacac ccagatcgcc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggac 300 

agcaacacct tcggtctgga gcttgagctc accgagggca tgcgcttcga caagggctac 360 

atctccgcct acttcgccac cgacatggag cgcatggagc cggtgctcga ggacccgtac 420 



4 2.0 

<210> 6 

<211> 420 

<212> DNA 

<213> S. elbireticuii 

<400> 6 



aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct cgcccaggcc 60 

ctggtccgcg agggtctgcg caacgtggcc gccggtgcca acccgatggc cctgaagcct 120 

ggcatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgagcaggc caaggacgtc 180 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgccgacac ccagatcgcc 240 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggac 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcge cgacccgtac 420 



420 

<210> 7 

<211> 423 ■ 

<212> DNA 

<213> S. albofaci.ens 

<400> 7 



aagaagacgg acgacgtcgc cggtgacggc acgaccaccg cgaccgtcct ggcccagccc 60 

ctggtcacag cggagggcct gcgcaacgtc gccgcccgcg ccaacccgat ggccctcaag 120 

cgcggtatcg agcgcgccgt cgaggccgtc tccgccgccc tgctggagca ggcgaaggac 180 

Q t ccacaccc aggagcagat cgcctccacc gcctccatct ccgccgccga cacccagatc 240 
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ggcgagctga tcgcogaggc catggacaag gtcggcaagg aaggcgtcat caccgtcga^ 300 
gagtcccaga ccttcggtct ggaactggag ctcaccgagg gtatgcgctt cgacaagggc 360 
tacatctcgg cgtacttcgc caccgacatg gagcgtatgg aggcgtcgct cgacgacccg . 420 

tac 423 
<210> 8 
<211> 420 
<212> DNA 

<213> S. albogriseolus 
<400> 8 

aagaagacgg acgacgtcgc cggtgacggt acgaccacgg cgaccgttct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 
ggtatcgaga aggccgtcga ggccgtctcc gccgccctcc tggsgcaggc gaaggacgtg 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatoggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcec cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 

<210> 9 

<211> 420 

<212> DNA 

<213> S alboniger 

<400> 9 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 
ctggtgcgcg agggtctgcg caacgtggcc gccggtgcca acccgatggc cctcaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggtgccctcc tcgagcaggc gaaggatgtc 180 
gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaac gcqtcatcac cgtcgaggag . 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 

420 

<210> ' 10 
<211> 420 . 
<212> DNA 
<213> £. albus 
<400> 10 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccc cgaccctcct ggcccaggcg 60' 
ctggtccgcg agggtctgcg caacgtcgcc gcgggcgcce acccgatggc cctcaagcgc 120 
ggtatcgagc aggccaccge ggctgtctcc gctgccctgc tggagcaggc caaggacatc 180 
gagaccaagg agcagatcgc ctccaccgcc tccatctccg cccgcgacat ccagatcggt 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaac ccctcatcac cgtcgaggag 300 
tcgcagacct tcggtctcga gctggagctc accgagggce tgcgcttcga caagggctac 360 
atctccgcct acttcgccac cgacatggag cgcatggagg cgcsgctcge ggacccgtac 420 

420 

<210> 11 

<2li> 420 

<212> DNA 

< 2 3 5 > S. ambof aciens 

<400> 11 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccc cgaccgttct cgcccaggcc 60 
ctggtcaagg aaggcctgcg caacgtcgcg gccggcgcca acccgatggc cctgaagcgc 120 
ggcatcgage aggccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
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gagctcatcg ccgeggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgag-gag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 

420 

<210> 12 

<211> 420 

<212> DNA 

<213> S. aminophilus 

<400> 12 



aagaagacgg acgacgtcgc ctgtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 

ggcatcgagc gcgccaccga gqccgtctcc gccgccctgc tggagcaggc gaaggacgtg 180 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ctgccgacac ccagatcggc 240 

^gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgcagacct tcggtctcga gctggagctc accgagggca tgcgcttcga caagggctac 360 

atctccgcct acttcgccac cgacatggag cgcatggagg cggagctgga ggacccctac 420 



420 

<210> 13' 
<211> 420 
<212> DNA 
<213> S. anandii 
<400> 13 



aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcc 60 

ctggtccgcg agggcctgcg caacgtggcc gccggcgcca acccgatggc tctgaegcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgaccaggc caaggaiggtc 380 

gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgcagacct tcggtctgga cctcgagctc accgagggca tgcgcttcga caagggctac 360 

atctccgcct acttcgccac cgacatggag cgcatggagg cgtcgctcga ggacccgtac 420 



420 

<210> 14 

<211> 420 

<212> DNA 

<213> S. argenteolus 

<400> 14 



aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgaccaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgeccgcc tccatctccg ccgccgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgcgac cgacatggag cgcatggaag ccgcgctcga cgacccgtac 420 



420 

<210> 15 
<211> 420 
<212> DNA 

<23 3> S. bambergiens: s 

<400> 15 



aagaagacgg acgacgtcgc cggtgacggt acgaccaccg ccaccgttct cgcccaggcc 60 

ctggtcaagg agggcctgcg caacgtaccc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc cgtgccctcc tggagcaggc gaacgacctc 380 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
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gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 

420 

<210> 16 
<211> 420 
<212> DNA 

<213> S. capillispiralis 
<400> 16 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc tctgaagcgc 120 
ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tggagcaggc gaaggatgtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag -300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 

<210> 17 ' ~ 

<211> 420 

<212> • DNA. - 

<213> S. carpinensis 

<400> 17 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 
ctggtccgcg agggcctgcg caacgtggcc gcgggtgcca. acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcg ggcgccctgc tcgaccaggc caaggaggtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgcatggagg. cggcgctcga cgacccgtac 420 

420 

<210> 18 

<211> 422 

<212> DNA 

<213> S. catenuiae 

<400> 18 

aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcg 60 - 

ctggtccgcg agggcctccg taacgtcgcc gccggtgcca acccgatggc cctcaagcgg 120 
ggcatcgaga ccgccgtcca ggccgtctcc gccgccctcc tggagcaggc caaggacgtg 180 
gagaccaagg agcagatcgc. ttcgaccgcc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac .360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 
st 422 
<210> IS 
<211> 420 
<212> DNA 
<233> S. cellulcsae 
<400> .19 

aagaagacgg acgacgtcgc .cggtgacggt acgaccacgc cgeccgttct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 
ggtatcgaga aggccgtcga ggcggtctcc gccgccctcc tggagcaggc gaaggacgtg 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg cccccgecct ccagatcggc. 240 
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gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcge cgacccgtac 420 

420 

<210> 20 

<211> 420 

<212> DNA 

<213> S. chartreusis 

<400> 20 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 
ctggtcaagg agggcctgcg caacgtagcc gccggcgcca acccgatggc cctceagcgc 120 
ggtatcgagc gtgccgtcga ggccgtctcc gccgccctgc tcgagcaggc caaggatgtc 180 
gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta . tgcgctt cga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cggatggagg cgtcgctcga cgacccgtac 420 

420 

<210> 21 
<211> 420 . 
<212> - DNA 

<213> S. chattenoogensis 
<400> 21 

aagaagacgg actacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 
ctggtccgcg agggcctgcg caacgttgcc qccggtgcca acccgatggc gctgaagcgc 120 
ggtatcgaga aggccgtcga gtccgtctcc gccgccctgc tcgagcaggc gaaggatgtc 180 
gagaccaagg agcagatcgc ttccaccgcc tccatctccg ccgccgacac . oca gat cggt 24 0 

gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgcatggagg cggtcctgga tgacccgtac 420 

420 

<21.0> 22 

<211> 420 ■ . 

<212> DNA 

<213> S. cinnainonensi £ 

<400> 22 . 

aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgtcct ggcccaggcg 60 
ctcgtccgcg agggcctgcg caacqtggcc gccggtgcca accccatcgc cctcaagcgt 120 
ggtatcgaga aggccgtcga ggccgtctcc gccgccctgc tcgcccagcc caaggatgtc 180 
gagaccaagg agcagatcgc ttccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgcatggagt cgtccctcga cgacccgtac 420 

420 

<210> 23 

<211> 420 

<212> DNA 

<223> S. cinereoruber 

<400> 25 

aagaagacgg acgacgtcgc cggtgacgga acgaccaccg cgaccgttct cgcccaggcg 60 
ctggtccgcg agggccttcg caacgtcgcc gccggcgcca acccgatggc tctgaagccc 120 
ggtatcgaga aggccgtcga ggccgtctcc cgtgccctgc tcgagcaggc gaaggatgtc 180 
gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 
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-gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggaactc accgagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtec 420 

420 

<210> 24 

<211> 420 

<2\2> DNA 

<213> S. cirratus 

<400> 24 

aagaagacgg acgacgtcgc gggcgacggt acgaccaccg ccaccgtgct ggcccaggcg 60 
ctcgtccgcg agggcctgcg caacgtggcc gccggcgcca acccgatggc cctcaagcgt 120 
ggtatcgaga aggccgtega ggccgtctcc gccgccctgc tcgcgcaggc caaggatgtc 180 
gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcctcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtec 420 

420 

<2J0> 25 
<211> 420 
<212> DNA 

<213> S. coeruleorubiduE 
<400> 25 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 
ctggtcaagg aaggcctgcg caacgtagcc gccggcgcca acccgatggc cctcaegccc 120 
ggtatcgagc gcgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 280 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgtatggagg ccqtcctcge cgacccgtac 420 

420 

<220> 26 

<2il> 420 

<212> DNA 

<2i3> S. ccilinus 

<400> 26 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 
ctggtcaagg agggtctgcg caacgtagcc gccggcgcca acccgatggc cctcaagcgc j20 
ggtatcgagc gtgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc j80 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga cctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg . ccgtcctcga cgacccgtac 420 

420 

<2l 0> 21 

<211> 420 

<2'l2> DNA 

< 2 J 3 > S. corchorusii 

<400> 27 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgeccgtcct cgcccaggcc 60 
ctggtcaagg aaggcctgcc caacctcccc gccggcgcca acccgatggc tctgaagccc j 20 

ggtatcgaga aggccgtega ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 380 
gagaccaagg agcagatcgc ctccaccgcg tccatctccg ccgccgacac ccagatcggc 240 
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gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgagcjag- 300 
tccaacacct tcggtcttge gctggagctc accgagggca tgcgcttcga caagggctac 360 
atctccgcct acttcgcgac cgacatggag cgcetggag'g' cggtgctgga ggacccgtac 420 

420 

<210> 28 

<211> 420 

<212> DNA 

<213> S. diastati'cus 

<400> 28 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcg 60 
ctcgtccgtg agggcctgcg caacgtggcc gccggcccca acccgatggc cctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tcgagcaggc caaggacgtg 180 
gagaccaagg agcagatcgc ctccaccgcc tccatctccg ccgcggacgt ccagatcggt 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctcgagctc accgaaggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg cgtccctgga cgacccgtac 420 

420 

<210> 29 
<211> 420 
<212> DNA 

<213> . S. djakartensis • 
<400> 29 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cgcccaggcc 60 
ctggtcaagg aaggcctgcc caacgtcgcc gccggcgcca acccgatggc cctgaagcgc 120 
ggtatcgagc gcgccgtcga ggccgtctcc gccgccctgc tggagcaggc gaaggacgtc 180 
gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 

<210> 30 

<211> 423 

<212> DNA - • 

<213> S. erumpens 

<400> 30 

aagaagacgg acgacgtcgc cggtgacggc acgaccaccg cgacccttct ggcccaggcc 60 
ctggtcacag cggagggcct occcaacgtc cccgccggcg ccaacccgat ggccctgaag . 120 
cgcggtatcg agaaggccgt ccagcccgtc tccgccgccc tgctcgagca ggccaaggac 180 
gtgcegacca aggagcagat cccttccacc ccctccatct cccccgccca cacccagatc 240 
cqcgagctga tcgccgaggc catgcaceeg ctcggcaagg aaggcctcet caccgtcgag 300 
gactcccaga ccttcggtct gcagctggaa ctcaccgagg gtatcccctt cgacaagggc 360 
tacatctcgg cgtactttgc cacccacatg cagcgcatgg agcccgcgct cgacgecccg " 420 
tac 42 3 
<210> 31 
<2}J> 420 
<212> DNA 
<2 3 3> S . fulvissimus 
<400> 31 

aagaagacgg acgacgtcgc cggtcacggc acgaccaccg cgaccctcct cccccaggcg 60 
ctcgtcaagg aaggcctgcg caacgtcgcg gccggcccca acccgatggc cctceagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggcgccctgc tcgagcaccc caaggacgtg ISO 
gagaccaagg agcagatcgc ttcgaccccc tccatctccg ccgccgacac ccagatcggc 240 
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gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcgcagacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacetggag cgtatggagg cgtcgctcga cgacccgtac 420 

420 

<210> 32 

<211> 420 

<2I2> DNA 

<213> S. galilaeus 

<400> 32 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgacccttct cgcccacgcg 60 
ctggtccgcg agggcctgcg caecgtggcg gccggcgcca acccgatggc tctgaagcgc 120 
ggcatcgaga aggccgtcga ggccgtctcc ggtgccctcc tcgagcaggc gaaggatgtc 280 
gagaccaagg agcagatcgc ttcgacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac ggtcgaggag 300 
tcgcagacct tcggtctcga gctcgagctc accgagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgcgac cgacatggag cgtatggagg ccgtcctcga cgacccgtac 420 

420 

<210> '33 
<211> 420 
<2I2> DNA 

<213> S. griseochromogenes 
<400> 33 

aagaagacgg acgacgtcgc cggtqecggc acgacgaccg cgaccgtcct ggcccaggcc 60 
ctggtcaagg aaggcctceg caacgtcccc gccggcgcca acccgatggc tctgaagcgc 120 
ggtatcgaga aggccgtcga ; ggccgtctcc cccgccctcc tcgagcaggc qaaggacgtc • j80 
gagaccaagg agcagatcgc ctccaccccc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
agcaacacct tcggtctgga gctcgagctc accgagggca tgcgcttcga caagggctac 360 
atctccgcct acttcgcgac cgacatggag cgcatggagc cggcgctcga ggacccgtac 420 

420 

<210> 34 

<2ii> 420 . 

<2J2> DNA 

<2I3> S. griseolus- 

<400> 34 

aagaagacgg acgacgtcgc cggcgacggt acgaccaccg ccaccgttct cgcccaggcg 60 
ctcgtccgtg agggcctgcg caacgtcgcc gccggtgcca acccgatggc tctcaagcgt 120 
ggcatcgaga aggccgtcga ggccgtctcc cccgccctgc tggagcaggc caaggacctg ISO 
•gagaccaagg agcagatcgc ttcgaccgcc tccatctccg ccgccgacac cgagatcggc 240 
gccaagatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct tcggtctgga gctggaectc accgegggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggaga cgtcgttcga cgacccgtac 420 

420 

<210> 35 
<2ii> 420 
<222> DNA 

<2j3> S. ' griseoviridis 
<400> 35 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtcct cocccacccc 60 
ctggtcaagg agggcctgcg caacctagcc gccggcgcca acccgatggc cctgaagcgc j20 * 

ggtatcgaga aggccgtcga ggccgtctcc cccgccctgc tggagcaggc caaggacgtc . 3 80 

gagaccaagg agcagat.cgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
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gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 
tcccagacct ttggtctgga gctggsgctc accgagggta tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtgctcga cgacccgtac 420 

4 20 

<210> 36 

<211> 420 

<212> DNA 

<2i3> S. humiferus 

<400> 36 



aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgttct cgcccaggcc 60 

ctggtceagg aaggcctgcg caacgtcgcg gccggcgcca acccgatggc cctgaagogc 120 

ggtatcgaga aggccgtcga ggccgtctcc qccgccctgc tcgagcaggc caa.ggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tcgatctccg ccccccecac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 



420 

<210> 37 
<-211> 420 
<212> DNA 

<213> S. hygroscopi cus 
<400> 37 



aagaagacgg acgacgtcgc cggtgacggc acgacgaccg cgaccgtcct ggcccaggcc 60 

ctqgtccgcg agggcctgcc caacgtcgcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgagc gtgccgtcga ggccgtctcc gccgccctgc tggagcaggc caaggacgtg 180 

gagaccaagg agcagatcgc ttcgeccgcc tccatctccg ccgctgacac ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggaactc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg cgtcgctcga cgacccgtac 420 



420 

<21 0> 38 
<211> 420 
<2l2> DN A 

<2i3> S. minutiscleroti cus 
<400> 38 



aagaagacgg acgacgtcgc cggtgaccgc acgacgaccg cgaccgtcct ggcccaggcg 60 

ctggtccgcg agggcctgcg caacgtcgcc gccggcgcca acccgatggc cctcaagcgc 120 

ggtatcgaga aggccgtcga ggccgtctcc ggtgccctgc tgcagcaccc geaggacgtc 180 

gagaccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacgt ccagatcggc 240 

gagctcatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcccagacct tcggtctgga gctggagctc accgagggta tgcgcttcga caagggctac 360 

atctcggcgt acttcgccac cgacatggag cgtatggagg ccctcctcga cgacccgtac 420 



420 

<210> 39 
<211> 423 
<212> DNA 
<213> S. murinus 
<400> 39 



aagaagacgg acgacgtcgc cggtgacgct acgaccaccg cgaccgtcct cgcccaggcc 60 

ctgctcacag cggaaggcct gcgcaacgtc cccgccggtg ccaaccccat ggccctgaag 120 

cgcggtatcg agaaggccgt cgaggccg-Lc tccgccgccc tgctcgagca gcccaaggac 180 

gtcgagacce aggegcagat cgcctccacc gcgtccatct ccgccgccge cacccagatc 240 
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ggcgagctga tcgccgaggc gatggscaag gtcggcaagg aaggcgtcat caccgtcgag 300 

gagagcaaca ccttcggtct ggagcttgag ctceccgagg gcatgcgctt cgacaagggc 360 

tacatcttcg cctacttcgc caccgacatg gagcgcatgg aggcgtcgct cgacgacccg 420 

tac 423 

<210> 40 

<2il> 420 

<212> DNA 

<213> S. nodosus 

<400> 40 

aagaagacgg acgacgtcgc cggtgacggt acgaccaccg cgaccgtgct cgcccaggcg 60 
ctggtccgcg agggcctgcg caacgtcgcc gccggtgcca acccgatggc cctgaagcgc 120 
ggtatcgaga aggccgtcge ggccgtctcc accgccctgc tggagcaggc gaaggacgtc 180 
gageccaagg agcagatcgc ctccacggcc tccatctccg ccgccgacac ccagatcggc 240 
gagctgatcg ccgaggccat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgeggag 300 
tcgcagacct tcggtctcga gctcgagctc ecccagggca tgcgcttcga caagggctac 360 
atctcggcgt acttcgccac cgacatggag cgtatggagg ccgtcctcga cgacccctac 420 

420 

<210> 41 
<2il> 420 
<212> DNA 
<2I3> R. equi 
<400> 41 



aagaagaccg acgacgtcgc tggtgacggc accacgacgg ctecggtcct ggctcecgcg 60 

ctcgtccgcg agggcctgcg caacgtcgct qccggcgcce acccgctggg tctgeecccc 120 

ggcatcgaga aggccgt cga ggccgt cacc cccaagctgc tcgacaccgc caaggaggtc- 180 

gacaccaagg agcagatcgc tgccaccgcc cggatctcgg cgggcgactc cacgatcggc 240 

cagctcatcg ccgaggcgat ggacaaggtc ggcaaggaag gcgtcatcac cgtcgaggag 300 

tcgaactcct tcggcctgca gctcgagctc accgagggta tgcgcttcga caagggctac 360 

atctcgctgt acttcgcgac cgacgccgag cgtcaggaag cggtcctcga ggatccgtac 420 



420 

<210> 42 
<211> 420 
<212> DNA 

<213> T. paurometaboJa 
<400> 42 



aacaagaccg acgacgtcgc gggcgacggc accaccaccg ccaccgttct ggcccaggcc 60 

ctcgtgcqcg agggtctgcg caacatgcct gcggqtgcga acccgctggg cctcaagcgg 120 

qqcatcgaga aggccgtcca gqccgtgacc qagcacctgc tcaaggagcc caaggaggtc 180 

gagaccaagg agcagatcgc tgctaccgcg ggcatctccg ccgqcgeccc cgccatcggt 240 

gagctcatcg ccgaggccat ' ggacaagct c ggcaaggaag gcgtcatcac cgtcgaggag 300 

agcaacacct tcggtctcca gctggecctc ecccaggcce tgcgcttcga caagggcttc -360 

atctccggct acttcgccac ccacgccgec cctcaggagg ccgtgctcga ggacgcctac 420 

420 
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